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Colloids are microscopically small substances that spread out uniformly through another material and don’t 
settle to the bottom. When the material is a fluid, the result is a colloidal solution, dispersion or suspension. 
Natural and artificial colloidal solutions are common in everyday life and include fog, hair sprays, paints, milk, 
hand lotion and jellies. These solutions are particularly important in the medical field, where they are often used 
in intravenous solutions to regulate blood conditions and other functions. However, the applicability of colloidal 
solutions is limited by their stability under certain conditions. 
 
Inspired by the morphology of virus and their high stability in blood conditions, we designed a type of unique 
colloids, raspberry-like colloids, that remain stable in a variety of conditions (Figure 1).[1]  The colloids are 
synthesized in a single step, making the process more efficient and sustainable than traditional multi-step 
methods. The procedure involves injecting acrylate monomers, styrene and the cross-linker divinylbenzene into 
a water-ethanol solution and inducing simultaneous dispersion and emulsion polymerisation of the ingredients.  
The resulting particles fuse to the final shape of the raspberry-like colloids in the presence of the cross-linker.  
These raspberry-like colloids show unexpected stability against aggregation over large variations of added salt 
concentrations without the addition of any stabilisers. Derjaguin–Landau–Verwey–Overbeek (DLVO) 
calculations are performed to illustrate the relationship between the unusual colloidal stability and particle 
morphology. Furthermore, the raspberry’s stability is applied to prepare superspheres and thin films in which the 
raspberry-like colloids self-assemble into hexagonally close-packed crystals with exquisite reproducibility. Our 
raspberry colloids thus offer a broader perspective on the role of particle morphology in colloidal stability and 
could be readily exploited in applications such as photonic ink, drilling muds, sustainable paints, food additives 
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Figure 1 – TEM image of the raspberry-like colloids (top left); Colloidal stability of raspberry-like colloids (top 
right) and smooth colloids (bottom right) in salted water; Self-assembly of raspberry-like colloids into photonic 
materials (bottom left). 
